Abstract To examine the association between nativity status (foreign and US-born) by race/ethnicity (Arab, Asian, black, Hispanic, white) on having a functional limitation. We used American Community Survey data (2001-2007; n = 1,964,777; 65? years) and estimated odds ratios (95 % confidence intervals). In the crude model, foreign-born Blacks and Arabs were more likely, while Asians and Hispanics were less likely to report having a functional limitation compared to white. In the fully adjusted model, Blacks, Hispanics, and Asians were less likely, while Arabs were more likely to report having a functional limitation. In the crude model, US-born Blacks and Hispanics were more likely, while Asians and Arabs were less likely to report having a functional limitation compared to whites. Policies and programs tailored to foreign-born Arab Americans may help prevent or delay the onset of disability, especially when initiated shortly after their arrival to the US.
Background
According to several national level population-based data, 22-44 % of individuals 65 years of age or older reported having a functional limitation [1] [2] [3] [4] . This varied by race and ethnicity [2] : Non-Hispanic blacks (21.2 %); nonHispanic whites (20.3 %); Hispanics (16.9 %); and Asians (11.6 %) [2] . Traditional cross-tabulated results from national level population-based data, especially the US decennial census (2000; 2003) , allow examination of general disparities between major racial groups; however, they prohibit more nuanced evaluations.
For example, these estimates do not account for the fact that a large proportion of Hispanics (40.2 %) and Asians (68.9 %) are foreign-born [5] . Nor do they consider the heterogeneity within the non-Hispanic white category, which, in health studies, is usually used as the reference group [2, 3] . The non-Hispanic white category consists of persons having origins in Europe, North Africa, or the Middle East [6] . Using the global white category may mask elevated health risks for some subgroups of whites [7] . One such group is individuals who identify with an Arab ancestry, hereafter ''Arab American''.
The Arab American population has increased from 660,000 in 1980 [8] to 1,189,731 in 2000 [9, 10] to 2,075,091 in 2007 [11] . The Arab American population is larger than the Native Hawaiian and other Pacific Islander population (398,835) [12] , and larger than many subgroups of other populations such as Japanese Americans (800,000) (2000) , and Dominicans (764,945) [13] , all of which are recognized as distinct racial and Hispanic groups by the US Census Bureau. Although Arab Americans are able to indicate their cultural heritage under ancestry on the US decennial census, they are racially classified as white by the US Census Bureau. Given that the size of the Arab American population is larger than some federally recognized groups (i.e. Native Hawaiian and other Pacific Islanders), and that 46 % of Arab Americans are immigrants [14] , it is crucial we begin disaggregating Arab Americans from the white population. Including Arab Americans with the white population presents two major public health challenges: (1) we might be failing to identify and address critical public health issues and (2) as mentioned above, we might be ignoring the large percent of foreign-born Arab Americans because of language, resource, and cultural barriers.
In general, the health of all foreign-born individuals, regardless of race or ethnicity, has been compared to USborn. Compared to US-born individuals, mortality and morbidity rates [15] [16] [17] including some forms of disability [15] are lower or similar to [18] foreign-born individuals. With acculturation, however, some health benefits diminish [19] . One study examined disability estimates among Asians, and found that disability risk differs based on timing of immigration and country of origin [20] . Among Arab Americans, Dallo et al. [21] showed that the age-and sex-adjusted prevalence of having a functional limitation was 31.2 % for foreign-and 23.4 % for US-born older Arab Americans. The authors reported that individuals from Iraq and Syria had higher estimates of functional limitations compared to individuals from other Arab countries [21] .
The aforementioned studies provide crucial baseline information. Estimates using current data should be garnered to identify disability trends since the last Census in 2000. National data on Arab Americans are very limited. In fact, the only other national data set where Arab Americans can be identified is the National Health Interview Survey (NHIS). However, even the NHIS includes individuals from the general Middle East, and not necessarily only Arab countries. Beyond this, functional limitations are an ''important health outcome to assess … because [they are] closely related to the need for both formal and informal long-term care'' [22] .
The objective of this study is to examine the association between nativity status (US-and foreign-born) by race/ ethnicity (Arab, Asian, Black, Hispanic, and White Americans) on having a functional limitation while controlling for potential covariates using 2001-2007 American Community Survey data. We hypothesize that foreign-born Arab Americans will have lower estimates of disability compared to US-born non-Hispanic whites. These data are the only reliable, representative, and national source of information on Arab Americans.
Methods
The American Community Survey (ACS) is conducted by the US Census Bureau, and uses monthly samples to produce annually updated data on demographic, economic and social indicators in the US. The ACS has replaced the US decennial census long form. For this study, we use the ACS Public Use Microdata Sample (PUMS) for two reasons [23] . First, the ACS provides us with a large national sample, especially when data are aggregated over several years. Second, PUMS data provide us with the ability to create custom cross tabulations which are necessary for examining the relationship between the above stated factors.
Outcome Variable
The outcome for this study is having a functional imitation. The ACS asked if the respondent had any of the following disabilities: sensory, functional, mental, self-care, difficulty going outside the home, and employment disability [24] . For this study, only functional limitation will be examined, because it is the most prevalent disability and its acceptable reliability and validity estimates [25, 26] . To assess whether the individual had a functional limitation, the following question was asked: ''Does this person have a condition that substantially limits one or more basic activities such as walking, climbing stairs, reaching, lifting, or carrying?'' For the analysis, this question will be retained as collected in the ACS: yes versus no.
Main Independent Variables
The main independent variable was nativity status by race, ethnicity, and ancestry. To determine nativity status, individuals were asked where they were born, and if they were born in the 50 states or US territories, they were considered ''US-born'', otherwise, they were ''foreign-born.'' To ascertain race, ethnicity, and ancestry, we used the following Census categories: Race-White alone, Black or African American alone, American Indian alone, Alaska Native alone, American Indian and Alaska Native and no other races, Asian alone, Native Hawaiian and Other Pacific Islander alone, Two or more major race groups. The ethnicity question was, ''Is this person Spanish/Hispanic/ Latino?'' (yes/no). Lastly, to ascertain ancestry identification, the following question was asked and coded into respective countries including Arab countries: ''What is this person's ancestry or ethnic origin?'' These three questions were combined and recoded to produce the following racial and ethnic categories: non-Hispanic Arab, Asian, black, white, and Hispanic. Nativity status and race and ethnicity were then combined to produce the following categories: US-born non-Hispanic Arabs, Asians, blacks, whites, and Hispanics and foreign-born non-Hispanic Arabs, Asians, blacks, whites and Hispanics. To obtain ancestry information, the ACS asks, ''What is this person's ancestry or ethnic origin?'' The question allows respondents to provide a maximum of two attributions. Based on responses to this question, 43 Arab ancestries were identified by the US 2000 Census [9, 10] (See Appendix 1). The current analysis includes all of the Arab ancestries identified by the Census 2000 briefs and special reports [9, 10] in addition to other ancestries, whose individuals are from one of the countries that comprise the League of Arab States, but were not included in the Census reports [9, 10] . Therefore, these analyses include all of the 43 categories, excluding individuals who listed an Iranian, Israeli, Armenian, or Turkish ancestry because these countries are not included in the League of Arab States.
Covariates
Consistent with other studies that examined disability using national data [1] [2] [3] [4] , age, sex, marital status, educational level, and poverty level were included as covariates. Age (continuous) and sex (male/female) were retained as collected in the ACS. To assess marital status, individuals were given the following choices: now married, spouse present; now married, spouse absent; widowed, divorced, separated, and never married. Based on previous research [2, 3, 21] , we categorized marital status as married, with spouse present versus all others. Educational status was comprised of 16 categories in the ACS, and for this analysis, was coded as: no schooling completed; less than high school; high school graduate; some college; and college degree or more. In the ACS, poverty status was a continuous variable, and for this analysis and consistent with other research [21] , poverty status was categorized as 125 % below the poverty level, between 125-199 %, and [200 %. For foreign-born individuals, we controlled for citizenship status, English language ability, and length of time in the US. All respondents were asked their citizenship status with the following options: yes, born in the US; yes, born in Puerto Rico, Guam, US Virgin Islands, American Samoa, or Northern Marianas; yes, born abroad of American parent or parents; yes, US citizen by naturalization; and no, not a citizen of the US. For these analyses, we combined the first three categories and labeled them ''born in the US'', and we retained the fourth and fifth categories and labeled them, ''naturalized citizen'', and ''not a US citizen,'' respectively. Individuals who indicated they spoke a language other than English were asked how well they spoke English, and the choices were retained as collected by the ACS: very well, well, not well, not at all. Length of time in the US was determined by subtracting 2000 (Census year) from the respondent's answer to the question, ''When did this person come to live in the United States?'' Based on quartiles, we categorized this variable as: B22; 23-38; 39-50; or C51 years.
Statistical Analysis
We used weighted proportions and means (±SD) to describe the sample and to compare functional limitations between US and foreign-born individuals. We used logistic regression to estimate odds ratios and their 95 % confidence intervals to examine the association between race and ethnicity by nativity status on having a functional limitation. Model 1 controlled for age, marital status, educational status and poverty level. Model 3 controlled for variables in model 1 plus citizenship status, number of years in the US, and English language ability. We used SAS version 9.2 to analyze the data [27] . (Table 1) .
Results
Individuals from Jordan (50.1 %) reported the highest prevalence of having a functional limitation, followed by individuals from Yemen (46.1 %), Iraq (43.3 %), Syria (38.8 %), Egypt (38.7 %), and Lebanon (36.1 %). Arab Americans born in the US reported the lowest functional limitation estimates (25.1 %) ( Table 2) .
For all racial and ethnic groups, foreign-born individuals were less likely to have graduated from high school compared to the US-born. With the exception of blacks and whites, foreign-born individuals were more likely to live 125 % or less below the poverty level compared to their US-born counterparts (e.g. 21.6 % of foreign-born Arabs lived B 125 % below the poverty level compared to 11.2 % of US-born). Foreign-born Arabs (37.6 % vs. 24.6 %) and Asians (27.4 % vs. 20.4 %) had a higher prevalence of functional limitation compared to US-born Arabs and Asians. This is not the case for blacks and Hispanics, where prevalence is higher for US-born (Table 3) . Table 4 contains the logistic regression analysis results for foreign-and US-born separately. For the foreign-born, Arab Americans were 1.41 times (95 % CI = 1.40, 1.42) as likely to report having a functional limitation compared to foreignborn whites. Blacks showed odds ratios of 1.28 (95 % CI = 1.27, 1.28) (model 1). When controlling for confounders in model 2, Arab Americans were 1.75 times (95 % CI = 1.74, 1.77) as likely to report having a functional limitation compared to foreign-born whites. However, blacks, Hispanics and Asians were less likely to report having a functional limitation compared to whites. In contrast, USborn Arab Americans were 17 % less likely to suffer from a functional limitation compared to whites, respectively (Table 4 , model 1). The same pattern was observed for Asian Americans (OR = 0.70; 95 % CI = 0.70, 0.71). US-born blacks and Hispanics, however, were more likely to suffer from a functional limitation compared to whites.
Discussion
The objective of this paper was to examine the association between nativity status by race and ethnicity on having a functional limitation. We hypothesized that foreign-born Arab Americans will have lower estimates of disability compared to US-born non-Hispanic whites. Our hypothesis was not fulfilled-we found the opposite was true. In addition, we found that foreign-born Arab Americans were more likely, while Asians, Hispanics, and blacks were less likely to report having a functional limitation compared to non-Hispanic whites. In contrast, US-born Arab and Asian Americans were less likely, while Hispanics and blacks were more likely, to report having a functional limitation compared to non-Hispanic whites. The findings of our study can only be compared to one other study on Arab Americans [21] , but to several studies that used either census or ACS data or focused on functional limitations, race, ethnicity, and immigrants [3, 20, 22] . One study showed that foreign-born Arab Americans were more likely to report having a functional limitation compared to US-born Arab Americans [21] . The findings of the current study parallel those findings and add to that study by including other racial and ethnic groups.
Only a few investigators have used data from the ACS to investigate disability estimates among other minority groups [3, 20, 22] . These studies highlight that disability status differs by country of birth [20, 22] and timing of entry [20] . Like these studies, our study showed that [20] . Future studies on functional limitations should inquire about migration selectivity, timing of arrival, acculturation status, and environment of the country of origin. One reason for the high estimates of functional limitations in Iraq may be due to drastic economic, political, and social changes. These changes may have negatively affected the health of the individuals while they were still in their country of origin. In general, individuals who are ''healthy'' and able to immigrate do so. One implication of our findings is perhaps the individuals health gradually began to deteriorate in his country of origin, and it continued to decline upon arrival to the US. The US has welcomed many refugees from countries like Iraq, and several studies suggest that refugees suffer from poor health compared to immigrants [28] [29] [30] [31] [32] . However, the ACS does not collect data on whether or not the individual entered the US as a refugee, so we were not able to address this issue.
The burden of functional limitations in the country of origin may be one reason for the higher estimates observed in the US. However, this is difficult to assess, because to our knowledge Jordan is the only country to provide this information. Youssef demonstrated that women were more likely than men to suffer from a functional limitation compared to men, but it was difficult to directly compare our findings to theirs, because it was not clear how they assessed functional limitations [33] .
A second reason for the higher estimates of functional limitations among foreign-born Arab Americans is those who are experiencing failing health may be reluctant to return to their country of origin and choose to remain in the US with their children, grandchildren and medical supports. According to Mutchler, ''[i]f this occurs, segments of the older [Arab] immigrant population that remain in the United States may be negatively selected for health and disability; this process could offset potential advantages associated with lifestyle or health behaviors'' [20] .
A third reason for the higher estimates of functional limitations among foreign-born Arab Americans may be related to access to health care. Similar to other immigrant, minority groups, there may be language barriers, lack of insurance, and other factors that may affect their access to or utilization of health care. A few studies have shown that Arab Americans find the US health care system challenging to navigate [34, 35] .
This study is not without its strengths and limitations. One of its strengths is the ACS assesses communitydwelling and institutionalized Americans, while other data sets exclude institutionalized individuals. We also had a large sample size, which allowed us to control for potential confounders. Some limitations were that the person who completes the ACS may report inaccurately for others in the household. In addition, the ACS does not inquire about the individual's cultural or environmental contexts, which may affect disability status. We could not assess potential correlates of functional limitations, such as chronic diseases, depression and social support, because these questions were not asked in the ACS.
The findings of this study suggest that several steps need to be taken prior to initiating intervention efforts to improve functional limitations among Arab Americans. First, policy must change to provide Arab Americans with their own ethnic identifier on health forms, such as is available for Asians, blacks, etc. This way, health care providers, researchers, and others are able to identify this population. Once this population has been identified, the second step is to assess the burden of functional limitations. Third, focus groups need to be conducted to better understand how Arab Americans understand and cope with functional limitations. Finally, culturally tailored interventions should be designed to prevent or delay the onset of functional limitations.
New Contribution to the Literature
To our knowledge, this is the first study to examine functional limitations by nativity status and race, ethnicity, and 
